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MOBILE TELEPHONE FEATURING ACCELERATED 
AMBIENT TEMPERATURE MEASUREMENT MODULE 

BACKGROUND OF THE INVENTION 

1. Field Of Invention 

5 The present invention relates to user equipment, 

such as a mobile phone or a laptop; and more particularly 
to a method and apparatus for measuring the ambient 
temperature of the environment surrounding the user 
equipment . 

10 

2 . Description of Related Art 

Active and sports-oriented people many times need, 
or would like, to know what the ambient temperature is. 
Unfortunately, most people do not carry around a 

15 thermometer to determine the same. 

According to an understanding of an English-language 
translation of an abstract, Chinese application no. 12 96 
353 appears to disclose a mobile telephone, cordless 
telephone or general phone that automatically-measures 

2 0 and displays the temperature thereof. As soon as the 

mobile telephone is started or the general telephone is 
called up, the temperature display can be started to 
detect temperature, after seconds the liquid crystal 
display can automatically display ambient temperature. 

25 It is not clear from the English-language translation of 
the abstract how the temperature is determined. 
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The inventors are not aware of any other mobile 
phone having a thermometer for measuring the ambient 
temperature of the environment surrounding the mobile 
phone. 

5 

SUMMARY OF INVENTION 
In its broadest sense, the present invention 
features a new and unique method and apparatus for 
measuring an ambient temperature of the environment 
10 surrounding user equipment f such as a mobile phone, based 
on the temperature of at least one point in the user 
equipment. The at least one point may include one or 
more points in relation to one or more components of the 
user equipment. 

15 In particular, the mobile phone has an accelerated 

ambient temperature measurement module that measures the 
ambient temperature based on the temperature of, for 
example, either the mobile phone's housing (also known as 
cover) or battery, a combination thereof, or some other 

20 mobile phone component. The mobile phone may have a 
resistor arranged in relation to either the mobile 
phone's housing or battery. The resistance of the 
resistor depends on temperature of the mobile phone 
component . The accelerated ambient temperature 

25 measurement module determines the ambient temperature 
based on one or more sets of equations . 

Besides the temperature measurement, the accelerated 
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ambient temperature measurement module may also determine 
the wind chill, i.e. the cooling effect of air flow and 
air flow velocity, based on the temperature of this very 
same mobile phone component. 
5 The mobile phone may also have a display for showing 

the accelerated ambient temperature measurement in 
Celsius or Fahrenheit degrees, and/or an audio module for 
generating an audio signal containing the accelerated 
ambient temperature measurement. The display may have a 

10 menu with a menu selection for displaying the accelerated 
ambient temperature measurement. 

The accelerated ambient temperature measurement 
module may have a temperature conversion module for 
converting the accelerated ambient temperature 

15 measurement either from Celsius to Fahrenheit degrees or 
from Fahrenheit to Celsius degrees, and a rounding module 
for rounding the accelerated ambient temperature 
measurement to a nearest whole number. 

In effect, the mobile phone contains a thermometer 

20 that enables the user to see the current temperature via 
the mobile phone's menu. The thermometer may show the 
current temperature in either Celsius or Fahrenheit. The 
current temperature is calculated from the temperature of 
the housing or battery by a mathematical model. The 

25 mathematical model accelerates the thermometer to show 
the right ambient temperature when the mobile phone is 
warmer than ambient air. 
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The phone temperature is typically higher than 
ambient air temperature after a call or when it has been 
in the user's pocket. To view the correct ambient 
temperature, the mobile phone would have to be in a 
5 stable condition for about an hour. For a typical user, 
an hour would be much too long time to wait for the right 
ambient temperature . With the accelerating formula of 
the present invention, the thermometer shows the right 
ambient temperature much earlier, in less than half of 
y 10 the time. 
P 

03 BRIEF DESCRIPTION OF THE DRAWING 

J** 

The drawing, not drawn to scale, includes the 
yj following Figures: 

Lfl 15 Figure 1 is a diagram of the basic elements of user 

■'•] equipment that forms the features of the subject matter 

of the present invention. 

Figure 2 is a detailed diagram of the user equipment 
in Figure 1 in the form of a mobile phone having the 
20 features of the present invention. 

Figure 3 is a diagram of one embodiment of a mobile 
phone shown in Figure 2 that forms that basis for the 
present invention. 

Figure 4 is a detailed diagram of an accelerated 
25 ambient temperature measurement module shown in Figure 2. 
Figure 5 is a detailed diagram of a power module 
shown in Figure 2 that forms the basis for another 
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embodiment of the present invention. 

DETAILED DESCRIPTION OF INVENTION 
Figure 1 : The Basic Invention 
5 Figure 1 shows user equipment generally indicated as 

10 having various mobile phone components 12 in 
combination with an accelerated ambient temperature 
measurement module 14. The accelerated ambient 
temperature measurement module 14 measures the ambient 
10 temperature of the environment surrounding the mobile 

phone 10 based on the temperature of at least one point 
in the mobile phone 10. The at least one point may 
include one or more points in relation to one or more of 
the various mobile phone components 12 of the mobile 
15 phone 10. 

Consistent with that discussed below, the various 
mobile phone components 12 may include either a mobile 
phone housing or battery, and may also include other 
types of mobile phone components . 

2 0 

Figure 2: The Mobile Phone 10 
Figure 2 shows in more detail the user equipment 10 
in the form of a mobile phone 10. The scope of the 
invention is also intended to cover other types of user 
25 equipment and mobile electronic devices, such as a laptop 
or portable computer. 

The mobile phone 10 includes a signal processor 10a 
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connected to a radio access network module 10b (connected 
to an antenna 10c), a display module lOd, an audio module 
lOe, a microphone lOf, a read only memory lOg (ROM or 
EPROM) , a keyboard module lOh and a random access memory 
5 lOi (RAM) . The signal processor 10a controls the 

operation of mobile phone 10, the operation of which is 
known in the art. Moreover, the scope of the invention 
is not intended to be limited to any particular kind or 
£ type of the aforementioned elements 10a, 10b, lOi. 

P 10 For example, the scope of the invention is intended to 

p* include the radio access network module 10b being either 

IS an antenna module, a radio frequency (RF) module, a radio 

s modem or the like. The user equipment 10 may also 

y include many other circuit elements known in the art 

Ifi 15 which are not shown or described herein. 

The signal processor 10a is also connected to a 
power module 10 j and an accelerated ambient temperature 
measurement module 14. As shown, the aforementioned 
elements 10a, 10b, . . . , 10 j and 14 are all contained in a 
2 0 mobile phone housing generally indicated as 10k. The 

whole thrust of the invention relates to the operation of 
the accelerated ambient temperature measurement module 14 
in relation to measurements provided from either the 
power module lOj or the mobile phone housing 10k, as 
25 discussed in more detail below. 
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Figures 3 and 4: The Mobile Phone Housing Embodiment 
Figure 3 shows one embodiment of the invention, in 
which the accelerated ambient temperature measurement 
module 14 measures the ambient temperature of the 
5 environment surrounding the mobile phone 10 based on the 
temperature of the mobile phone housing 10k. 

In Figure 3, the mobile phone 10 has an electrical 
component 18 arranged in relation to the mobile phone 
housing 10k. As shown, the electrical component 18 is a 

O 10 negative thermal coefficient (NTC) resistor 18 that is, 

€i 

f& for example, either structurally embedded into the mobile 

03 phone housing 10k or placed on or in close proximity to 

8 the mobile phone housing 10k. Although the present 

invention is described in relation to using the NTC 

- 

jjjj 15 resistor 12, the scope of the invention is intended to 

include other types of electrical components that have 

fU 

one or more parameters that change with a change in 
temperature, such as a capacitor, inductor, as well as 
silicon based components such as a diode, transistor, 

2 0 etc. (The scope of the invention is also intended to 

include using a sensor inside the mobile phone connect by 
a wire thereto.) The NTC resistor 18 would be coupled to 
a power source such as the battery 2 0 in the power module 
10 j (see Figure 5). 

25 Figure 4 shows the accelerated ambient temperature 

measurement module 14 having a signal processor 14a and a 
temperature determination module 14b. In operation, the 
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temperature determination module 14b determines the 
ambient temperature based on an equation: 



where Ri is the resistance at temperature Ti, R 2 is the 
resistance at temperature T 2 and B is a resistor constant, 
for example, a B-value. 

When the current I flows through the NTC resistor 
18, the power dissipation P is calculated with the 
equation: 

P = I 2 R. 

The heat transferred from the NTC resistor 18 to the 
surrounding air by convection is calculated with the 
equation: 

b=hA(T ar -T r ), 

where h is the heat transfer coefficient, A is the area 
of the NTC resistor 18, T air is the temperature of the 
surrounding air, and T r is the temperature of the NTC 
resistor 18. Assuming that the NTC resistor 18 is 
sufficiently thermally insulated from the mobile phone 
housing 10k then P = <j) . With the relationships presented 
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above, the heat transfer coefficient h can be determined 
which is a measure of the cooling effect of air flow and 
thus air velocity. The determination of the air velocity 
5 measurement has not being implemented before in a mobile 
phone, which provides means to measure the cooling effect 
and velocity of wind. 

The separate NTC resistor 18 on the mobile phone 
housing 10k gives a fast response and a very accurate 

10 reading of environment temperature than an internal 
sensor, such as the embodiment discussed below in 
relation to Figure 5, because the internal sensor follows 
the phone ' s interior temperatures which takes over one 
half of an hour to stabilize. 

15 A good position for the NTC resistor 18 to be 

arranged may be near the bottom connector or integrated 
or embedded into it because there the electrical 
connection to the NTC resistor 18 would not cause much 
extra modification to known housing designs. 

20 

The Temperature Determination Module 14b 
The temperature determination module 14b may be 
implemented using hardware, software, or a combination 
thereof. In a typical software implementation, the 
25 temperature determination module 14b would be a 
microprocessor-based architecture having a 

microprocessor, a random access memory (RAM), a read only 
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memory (ROM), input /output devices and control, data and 
address buses connecting the same. A person skilled in 
the art of programming would be able to program such a 
microprocessor-based implementation to perform the 
5 functionality described herein without undue 
experimentation . 



10 invention, in which the power module 10 j has a battery 20 
and an electrical component in the form of an NTC 
resistor 22. In this embodiment, the accelerated ambient 
temperature measurement module 14 measures the ambient 
temperature of the environment surrounding the mobile 

15 phone 10 based on the temperature of the battery 20. 

The NTC resistor 22 is arranged in relation to the 
battery 20 in close proximity thereto. The scope of the 
invention is not intended to be limited to any particular 
arrangement between these two elements . 

2 0 The temperature measurement module 14 (Figure 4) can 

determine the ambient temperature based on an equation: 



25 where T is the accelerated ambient temperature 

measurement, Ti is the temperature of the battery at a 



Figure 5 : The Battery Embodiment 



Figure 5 shows an alternative embodiment of the 
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time t, To is the temperature of the battery at t = 0 
seconds, and x is a time constant that describes the 
cooling rate of the mobile phone. 

As discussed above, the mobile phone temperature is 
5 usually higher than ambient air temperature after a call 
or when it has been in the user's pocket. To view the 
right ambient temperature the mobile phone would have to 
be in stable condition for about an hour. For the 
typical user, an hour is far too long a time to wait for 
10 the right ambient temperature. With the accelerating 
formula, the thermometer shows the right ambient 
temperature earlier, i.e. in less than half of the time. 

The Eguations 

15 The aforementioned equations provided herein are 

provided by way of example. The scope of the invention 
is not intended to be limited to any particular or 
specific set of equations. Embodiments are envisioned by 
the inventors using other sets of equations that are 

2 0 known in the art and within the scope and spirit of the 
invention described herein. 

Time Series vs . Spatial Temperature Measurements 
The acceleration measurement techniques described 
25 above require monitoring a time series of temperature 
readings. However, the scope of the invention is not 
intended to be limited to only time series temperature 
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monitoring. For example, embodiments are envisioned by 
the inventors in which temperatures may be monitored in 
one or more spatial locations in the mobile phone and 
used to determine the ambient temperature of the 
environment surrounding the mobile phone. Equations to 
determine the ambient temperature of the surrounding 
environment based on such spatial temperature 
measurements are known in the art, and a person skilled 
in the art would appreciate how to determine the ambient 
temperature using the same. The scope of the invention 
is not intended to be limited to any particular or 
specific set of such equations. 

Other Features 

The present invention includes other important 
features that may be incorporated into either embodiment 
discussed above. 

For example, the display module lOd (Figure 2) may 
show on a display (not shown) the accelerated ambient 
temperature measurement in Celsius or Fahrenheit degrees, 
and/or the audio module lOe (Figure 2) may generate an 
audio signal containing the accelerated ambient 
temperature measurement. The display may have a menu 
with a menu selection for displaying the accelerated 
ambient temperature measurement. 

In Figure 3 , the accelerated ambient temperature 
measurement module 14 may also have a temperature 
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conversion module 14c and a rounding module 14d. The 
temperature conversion module 14c converts the 
accelerated ambient temperature measurement either from 
Celsius to Fahrenheit degrees or from Fahrenheit to 
Celsius degrees. The rounding module 14d rounds the 
accelerated ambient temperature measurement to a nearest 
whole number. 

Similar to that discussed above, the temperature 
conversion module 14c and rounding module 14d may be 
implemented using hardware, software, or a combination 
thereof. In a typical software implementation, the 
temperature conversion module 14c and rounding module 14d 
would be a microprocessor-based architecture having a 
microprocessor, a random access memory (RAM) , a read only 
memory (ROM), input/output devices and control, data and 
address buses connecting the same. A person skilled in 
the art of programming would be able to program such a 
microprocessor-based implementation to perform the 
functionality described herein without undue 
experimentation . 
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Scope of the Invention 

The scope of the invention is also intended to 
include arranging any one or more of the aforementioned 
electrical components in relation to other types of 
mobile phone components. 

Accordingly, the invention comprises the features of 
construction, combination of elements, and arrangement of 
parts which will be exemplified in the construction 
hereinafter set forth. 

It will thus be seen that the objects set forth 
above, and those made apparent from the preceding 
description, are efficiently attained and, since certain 
changes may be made in the above construction without 
departing from the scope of the invention, it is intended 
that all matter contained in the above description or 
shown in the accompanying drawing shall be interpreted as 
illustrative and not in a limiting sense. 
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